Evidence for suitability of glutathione peroxidase as a protective enzyme: studies of oxidative damage, renaturation, and proteolysis.
The stability of glutathione peroxidase was assessed in vitro via oxidative inactivation by peroxides and a peroxidizing fatty acid and by renaturation and proteolysis. The stability of glutathione peroxidase to methyl ethyl ketone peroxide, H2O2, linoleic acid hydroperoxide, and peroxidizing methyl linolenate was compared with the stability of several other enzymes. Sulfhydryl enzymes were the most labile to all four treatments. Some of the enzymes tested were very stable to methyl ethyl ketone peroxide but very labile to linoleic acid hydroperoxide treatment. Glutathione peroxidase in the absence of glutathione was relatively slowly inactivated by each treatment. Linoleic acid hydroperoxide damage to glutathione peroxidase was characterized by release of a nonstoichiometric amount of selenite from the protein. Glutathione peroxidase samples lost all of their activity when (i) acidified to pH 2, (ii) heated 5 min at 100 degrees C, and (iii) treated with 6 M guanidinium hydrochloride or 8.5 M urea and heated 5 min at 100 degrees C. When the pH 2 sample was neutralized or the guanidinium hydrochloride-treated sample was diluted 101-fold, about 80% of the original activity was recovered in 30 min. The samples treated with urea and heat recovered no activity when diluted 101-fold. No loss of glutathione peroxidase occurred during treatment for 24 h within trypsin or thermolysin. Based on these results, glutathione peroxidase appears to be a relatively stable enzyme, and thus is is well-suited to perform its role in peroxide detoxification and prevention of oxidative deterioration of cells.